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POWER SUPPLY CONVERSION CIRCUIT 
[ 0001 ] The present application claims priority to Chinese 
Patent Application No . 201711382330 . 1 , titled “ POWER 
SUPPLY CONVERSION CIRCUIT ” , filed on Dec . 20 , 
2017 with the Chinese Patent Office , which is incorporated 
herein by reference in its entirety . 

FIELD 

[ 0002 ] The present disclosure relates to the technical field 
of a power supply conversion circuit of an integrated circuit , 
and in particular to a power supply conversion circuit . 

BACKGROUND 
[ 0003 ] With the continuous development of science and 
technology , various electronic devices are widely used in 
people ' s work and daily life , and bring great convenience to 
people ' s work and daily life . 
[ 0004 ] For an analog integrated circuit , in a case that an 
input voltage varies in a wide range , it is required to convert 
the input voltage varying in the wide range into a low 
constant voltage using a power supply conversion module , 
to supply power to an internal circuit using the low constant 
voltage . 
10005 . In a conventional power supply conversion 
method , a low dropout regulator ( LDO ) is integrated in a 
chip . In the LDO , an applied input voltage is decreased by 
an excessive voltage through a transistor operating in its 
linear region , to generate a regulated output voltage . 
10006 ] The LDO has an advantage of a high - precision 
output voltage . However , for the LDO , it is required to 
provide a reference voltage in a bandgap voltage reference 
and complicated feedback loop compensation is involved , 
thereby resulting in a highly complicated design and occu 
pying a large chip area . For some analog integrated circuits , 
the requirement on the precision of a power supply voltage 
is not very high , it is only required that the power supply 
voltage is within a safe range such that an internal circuit is 
not burnt . In addition , the requirement on the power supply 
capability is also not very high , which is usually below a 
level of mA , the usage of LDO may result in an unnecessary 
additional cost . 
[ 0007 ] Currently , there is not a simple and reliable tech 
nology for providing multiple output power supplies . For 
example , with the LDO , only one output power supply may 
be provided . If two output power supplies are demanded , it 
is required to arrange two LDOs , thereby occupying a larger 
chip area . 

input voltage or the preset low voltage to a target voltage . 
The second voltage clamping module is configured to main 
tain the target voltage within a preset voltage range . The 
filter module is configured to filter out ripples in the target 
voltage . Each of the at least one output module is configured 
to supply power to a load . 
[ 0011 ] In an embodiment , in the above power supply 
conversion circuit , the first voltage clamping module 
includes a first resistor and a first diode . One terminal of the 
first resistor is connected to a voltage input terminal , another 
terminal of the first resistor is connected to a cathode of the 
first diode , and an anode of the first diode is grounded . 
[ 0012 ] In an embodiment , in the above power supply 
conversion circuit , the first diode is a voltage stabilizing 
diode . 
10013 ] . In an embodiment , in the above power supply 
conversion circuit , the boost module includes a charge 
pump , an oscillator and a second diode . A first terminal of 
the charge pump and an anode of the second diode are 
connected to the terminal of the first resistor connected to the 
cathode of the first diode , a second terminal of the charge 
pump is connected to a cathode of the second diode , a third 
terminal of the charge pump is connected to one terminal of 
the oscillator , and another terminal of the oscillator is 
connected to one of the at least one output module . 
[ 0014 ] In an embodiment , in the above power supply 
conversion circuit , the second voltage clamping module 
includes a third diode and a first field effect transistor . A 
cathode of the third diode is connected to a second terminal 
of the charge pump , an anode of the third diode is connected 
to a source of the first field effect transistor , a gate of the first 
field effect transistor is connected to the source of the first 
field effect transistor , and a drain of the first field effect 
transistor is grounded . 
10015 ] . In an embodiment , in the above power supply 
conversion circuit , the third diode is a voltage stabilizing 
diode . 
[ 0016 ] In an embodiment , in the above power supply 
conversion circuit , the second voltage clamping module 
includes multiple diodes connected in series and one voltage 
stabilizing diode . An anode of the voltage stabilizing diode 
is connected to an anode of a circuit formed by the multiple 
diodes connected in series , a cathode of the voltage stabi 
lizing diode is connected to the second terminal of the 
charge pump , and a cathode of the circuit formed by the 
multiple diodes connected in series is grounded . 
[ 0017 ] In an embodiment , in the above power supply 
conversion circuit , the filter module includes a second 
resistor and a capacitor . One terminal of the second resistor 
is connected to the second terminal of the charge pump , 
another terminal of the second resistor is connected to one 
terminal of the capacitor , and another terminal of the capaci 
tor is grounded . 
10018 ] . In an embodiment , in the above power supply 
conversion circuit , the output module includes a field effect 
transistor . A gate of the field effect transistor is connected to 
the terminal of the second resistor connected to the one 
terminal of the capacitor , a source of the field effect tran 
sistor is connected to the voltage input terminal , and a drain 
of the field effect transistor is connected to a load . 
0019 ] It can be known from the above description that , a 
power supply conversion circuit provided in the present 
disclosure includes a first voltage clamping module , a boost 
module , a second voltage clamping module , a filter module 

SUMMARY 
[ 0008 ] In order to solve the above problem , a power 
supply conversion circuit is provided according to the pres 
ent disclosure , which is configured to generate multiple 
output power supplies , and with which the problem in the 
conventional technology is solved . 
[ 0009 ] The following technical solutions are provided 
according to the present disclosure . 
[ 0010 ] A power supply conversion circuit is provided , 
which includes a first voltage clamping module , a boost 
module , a second voltage clamping module , a filter module 
and at least one output module . The first voltage clamping 
module is configured to decrease an input voltage to a preset 
low voltage . The boost module is configured to increase the 
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and at least one output module . The first voltage clamping 
module is configured to decrease an input voltage to a preset 
low voltage . The boost module is configured to increase the 
input voltage or the preset low voltage to a target voltage . 
The second voltage clamping module is configured to main 
tain the target voltage within a preset voltage range . The 
filter module is configured to filter out ripples in the target 
voltage . Each of the at least one output module is configured 
to supply power to a load . 
[ 00201 With the power supply conversion circuit , multiple 
output power supplies can be provided , and the power 
supply conversion circuit has a simple structure and is 
expandable easily . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0021 ] The drawings to be used in the description of the 
embodiments or the conventional technology are described 
briefly as follows , so that the technical solutions according 
to the embodiments of the present disclosure or according to 
the conventional technology become clearer . It is apparent 
that the drawings in the following description only illustrate 
some embodiments of the present disclosure . For those 
skilled in the art , other drawings may be obtained according 
to these drawings without any creative work . 
[ 0022 ] FIG . 1 is a schematic structural diagram of a power 
supply conversion circuit according to an embodiment of the 
present disclosure ; 
[ 0023 ] FIG . 2 is a schematic structural diagram of a power 
supply conversion circuit according to another embodiment 
of the present disclosure ; and 
[ 0024 FIG . 3 is a schematic structural diagram of a power 
supply conversion circuit according to another embodiment 
of the present disclosure . 

ripples in the target voltage . Each of the at least one output 
module 15 is configured to supply power to a load . 
[ 0029 ] Compared with a LDO integrated circuit according 
to the conventional technology , the power supply conversion 
circuit according to the present disclosure can provide 
multiple output power supplies . In addition , the power 
supply conversion circuit has a simple structure and is 
expandable easily , thus the power supply conversion circuit 
is applicable to an analog integrated circuit requiring mul 
tiple power supplies . 
[ 0030 ] Reference is made to FIG . 2 , which is a schematic 
structural diagram of a power supply conversion circuit 
according to another embodiment of the present disclosure . 
10031 ] As shown in FIG . 2 , the first voltage clamping 
module 11 includes a first resistor R1 and a first diode D1 . 
[ 0032 ] One terminal of the first resistor R1 is connected to 
a voltage input terminal , the other terminal of the first 
resistor R1 is connected to a cathode of the first diode D1 , 
and an anode of the first diode D1 is grounded . 
[ 0033 ] Specifically , the first voltage clamping module 11 
is configured to decrease an input voltage Vin to a constant 
preset low voltage . It is to be noted that the first voltage 
clamping module 11 only operates when the input voltage 
Vin is too high . For example , in a case of Vin < 8 . 8V , an 
output voltage of the first voltage clamping module 11 is 
equal to the input voltage Vin . 
[ 00341 In an embodiment , the first diode D1 is a voltage 
stabilizing diode . 
10035 ] . Further , as shown in FIG . 2 , the boost module 12 
includes a charge pump , an oscillator and a second diode D2 . 
100361 A first terminal of the charge pump and an anode of 
the second diode D2 are connected to the terminal of the first 
resistor R1 connected to the cathode of the first diode D1 , a 
second terminal of the charge pump is connected to a 
cathode of the second diode D2 , a third terminal of the 
charge pump is connected to one terminal of the oscillator , 
and the other terminal of the oscillator is connected to one 
of the at least one output module 15 . 
[ 0037 ] Specifically , the boost module 12 is configured to 
increase the input voltage Vin or the preset low voltage to a 
target voltage , to avoid a loss in voltage caused by a 
threshold voltage of a field effect transistor in the power 
supply conversion circuit . 
[ 0038 ] Further , as shown in FIG . 2 , the second voltage 
clamping module 13 includes a third diode D3 and a first 
field effect transistor Mcl . 
0039 ) A cathode of the third diode D3 is connected to the 
second terminal of the charge pump , an anode of the third 
diode D3 is connected to a source of the first field effect 
transistor Mcl , a gate of the first field effect transistor Mel is 
connected to the source of the first field effect transistor Mel , 
and a drain of the first field effect transistor Mcl is grounded . 
[ 0040 ] Specifically , since the power supply conversion 
circuit is configured to supply power to a low voltage circuit 
in most cases , the second voltage clamping module 13 is 
arranged to maintain the voltage within a safe range , to 
prevent the low voltage circuit from being broken down . 
[ 0041 ] In an embodiment , the third diode D3 is a voltage 
stabilizing diode . It is to be noted that the first field effect 
transistor Mcl is a N - type field effect transistor . 
[ 0042 ] Alternatively , as shown in FIG . 3 , the second 
voltage clamping module 13 includes multiple diodes con 
nected in series and one voltage stabilizing diode . 

DETAILED DESCRIPTION OF EMBODIMENTS 
[ 0025 ] The technical solutions according to the embodi 
ments of the present disclosure are described clearly and 
completely in conjunction with the drawings hereinafter . It 
is apparent that the described embodiments are only a few 
rather than all of the embodiments according to the present 
disclosure . Any other embodiments obtained by those 
skilled in the art based on the embodiments of the present 
disclosure without any creative work should fall within the 
protection scope of the present disclosure . 
[ 0026 ] In order to make the objects , features and advan 
tages of the present disclosure descried above more obvious 
and be understood more easily , description to the present 
disclosure are made in more detail in conjunction with 
specific embodiments and the drawings hereinafter . 
[ 0027 ] Reference is made to FIG . 1 , which is a schematic 
structural diagram of a power supply conversion circuit 
according to an embodiment of the present disclosure . 
[ 0028 ] The power supply conversion circuit includes a 
first voltage clamping module 11 , a boost module 12 , a 
second voltage clamping module 13 , a filter module 14 and 
at least one output module 15 . The first voltage clamping 
module 11 is configured to decrease an input voltage Vin to 
a preset low voltage . The boost module 12 is configured to 
increase the input voltage Vin or the preset low voltage to a 
target voltage . The second voltage clamping module 13 is 
configured to maintain the target voltage within a preset 
voltage range . The filter module 14 is configured to filter out 



US 2019 / 0190367 A1 Jun . 20 , 2019 

[ 0043 ] An anode of the voltage stabilizing diode is con - 
nected to an anode of a circuit formed by the multiple diodes 
connected in series , a cathode of the voltage stabilizing 
diode is connected to the second terminal of the charge 
pump , and a cathode of the circuit formed by the multiple 
diodes connected in series is grounded . 
[ 0044 ] Specifically , a clamped voltage may be controlled 
by controlling the number of the diodes connected in series . 
[ 0045 ] Further , as shown in FIG . 2 , the filter module 14 
includes a second resistor R2 and a capacitor C . 
[ 0046 ] One terminal of the second resistor R2 is connected 
to the second terminal of the charge pump , the other terminal 
of the second resistor R2 is connected to one terminal of the 
capacitor C , and the other terminal of the capacitor C is 
grounded . 
[ 0047 ] Specifically , ripples in a voltage Vcp outputted by 
the boost module 12 is filtered out by the filter module 14 , 
such that the voltage Vcp is stable . In addition , in a case that 
the voltage inputted to the power supply has a sudden 
change such as a hop or a jitter , the capacitor C is arranged 
to smooth the inputted voltage , such that an output voltage 
of the output module 15 is more stable . 
[ 0048 ] Further , as shown in FIG . 2 , the output module 15 
includes a field effect transistor . 
10049 ] A gate of the field effect transistor is connected to 
the terminal of the second resistor R2 connected to the one 
terminal of the capacitor C , a source of the field effect 
transistor is connected to the voltage input terminal , and a 
drain of the field effect transistor is connected to a load . 
[ 0050 ] Specifically , as shown in FIG . 2 , the power supply 
conversion circuit includes multiple output modules , that is , 
multiple field effect transistors M1 , M2 , . . . , Mn ( n is a 
positive integer ) . The multiple output modules may respec 
tively output voltages VDD1 , VDD2 , . . . , VDDn ( n is a 
positive integer ) . For the power supply conversion circuit , 
since it is only required to additionally arrange one field 
effect transistor for one more output power supply , the 
power supply conversion circuit has a simple circuit struc 
ture and is expandable easily . Therefore , the power supply 
conversion circuit is applicable to an analog integrated 
circuit requiring multiple output power supplies . 
[ 0051 ] It is to be noted that the field effect transistor is a 
N - type field effect transistor . 
[ 0052 ] In the embodiment of the present disclosure , the 
operating principle of the power supply conversion circuit is 
described as follows . 
[ 0053 ] The multiple output voltages of the power supply 
conversion circuit are respectively provided by the multiple 
field effect transistors M1 , M2 , . . . , Mn . The input voltage 
Vin is converted to low output voltages VDD1 , VDD2 , . . . 
, VDDn respectively by the multiple field effect transistors 
M1 , M2 , . . . , Mn . In addition , the first voltage clamping 
module 11 , the boost module 12 , the second voltage clamp 
ing module 13 and the filter module 14 are arranged to 
control a gate voltage ( Gate ) of the field effect transistor in 
the output module 15 . 
[ 0054 ] The first voltage clamping module 11 is configured 
to decrease the input voltage Vin to a constant preset low 
voltage . It is to be noted that the first voltage clamping 
module 11 only operates when the input voltage Vin is too 
high . For example , in a case of Vin < 8 . 8V , the output voltage 
of the first voltage clamping module 11 is equal to the input 
voltage Vin . 

( 0055 ] The boost module 12 is configured to output , when 
the input voltage Vin is low or when the input voltage is 
decreased to the preset low voltage by the first voltage 
clamping module 11 , a gate voltage ( Gate ) higher than the 
input voltage Vin , that is , the target voltage Vcp . Without the 
boost module 12 , the gate voltage ( Gate ) is lower than or 
equal to the input voltage Vin , in this case , the output 
voltages VDD1 , VDD2 , . . . , VDDn of the output module 
15 is at least Vth lower than the input voltage Vin ( which is 
the threshold voltage of the field effect transistor in the 
output module 15 and is approximately 0 . 8 V ) . 
[ 0056 ] The output voltages VDD1 , VDD2 , . . . , VDDn of 
the output module 15 may be Vcp - Vgs at the maximum , 
Vgs represents a source - drain voltage of the field effect 
transistor in the output module . Since the output voltages 
VDD1 , VDD2 , . . . , VDDn are mostly supplied to low 
voltage circuits , it is required that the output voltages VDD1 , 
VDD2 , . . . , VDDn are not too high , so as to protect the low 
voltage circuits from being broken down , which indicates 
that Vcp is not too high . Therefore , the second voltage 
clamping module 13 is arranged to maintain the target 
voltage Vcp within a safe preset voltage range . 
[ 0057 ] The ripples of the target voltage Vcp is filtered out 
by the filter module 13 , such that the gate voltage ( Gate ) is 
stable . In addition , in a case that the voltage inputted to the 
power supply has a sudden change such as a hop or a jitter , 
the capacitor C is arranged to smooth the inputted voltage , 
such that an output voltage of the output module 15 is more 
stable . 
[ 0058 ] It can be known that , compared with the LDO 
integrated circuit according to the conventional technology , 
the power supply conversion circuit according to the present 
disclosure can provide multiple output power supplies . For 
the power supply conversion circuit , since it is only required 
to additionally arrange one field effect transistor for one 
more output power supply , the power supply conversion 
circuit has a simple circuit structure and is expandable 
easily . Therefore , the power supply conversion circuit is 
applicable to an analog integrated circuit requiring multiple 
output power supplies . 
[ 0059 ] According to the above description of the disclosed 
embodiments , those skilled in the art can implement or 
practice the present disclosure . Many changes to these 
embodiments are apparent for those skilled in the art , and 
general principles defined herein may be implemented in 
other embodiments without departing from the spirit or 
scope of the present disclosure . Hence , the present disclo 
sure is not limited to the embodiments disclosed herein , but 
is to conform to the widest scope in accordance with the 
principles and novel features disclosed herein . 

1 . A power supply conversion circuit , comprising : 
a first voltage clamping module configured to decrease an 

input voltage to a preset low voltage ; 
a boost module configured to increase the input voltage or 

the preset low voltage to a target voltage ; 
a second voltage clamping module configured to maintain 

the target voltage within a preset voltage range ; 
a filter module configured to filter out ripples in the target 

voltage ; and 
at least one output module , wherein each of the at least 

one output module is configured to supply power to a 
load . 

2 . The power supply conversion circuit according to claim 
1 , wherein the first voltage clamping module comprises a 
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first resistor and a first diode , and wherein one terminal of 
the first resistor is connected to a voltage input terminal , 
another terminal of the first resistor is connected to a cathode 
of the first diode , and an anode of the first diode is grounded . 

3 . The power supply conversion circuit according to claim 
2 , wherein the first diode is a voltage stabilizing diode . 

4 . The power supply conversion circuit according to claim 
2 , wherein the boost module comprises a charge pump , an 
oscillator and a second diode , and wherein 

a first terminal of the charge pump and an anode of the 
second diode are connected to the terminal of the first 
resistor connected to the cathode of the first diode , a 
second terminal of the charge pump is connected to a 
cathode of the second diode , a third terminal of the 
charge pump is connected to one terminal of the 
oscillator , and another terminal of the oscillator is 
connected to one of the at least one output module . 

5 . The power supply conversion circuit according to claim 
4 , wherein the second voltage clamping module comprises 
a third diode and a first field effect transistor , and wherein 

a cathode of the third diode is connected to the second 
terminal of the charge pump , an anode of the third 
diode is connected to a source of the first field effect 
transistor , a gate of the first field effect transistor is 
connected to the source of the first field effect transistor , 
and a drain of the first field effect transistor is grounded . 

6 . The power supply conversion circuit according to claim 
5 , wherein the third diode is a voltage stabilizing diode . 

7 . The power supply conversion circuit according to claim 
4 , wherein the second voltage clamping module comprises 
a plurality of diodes connected in series and one voltage 
stabilizing diode , and wherein 

an anode of the voltage stabilizing diode is connected to 
an anode of a circuit formed by the plurality of diodes 
connected in series , a cathode of the voltage stabilizing 
diode is connected to the second terminal of the charge 

pump , and a cathode of the circuit formed by the 
plurality of diodes connected in series is grounded . 

8 . The power supply conversion circuit according to claim 
5 , wherein the filter module comprises a second resistor and 
a capacitor , and wherein 

one terminal of the second resistor is connected to the 
second terminal of the charge pump , another terminal 
of the second resistor is connected to one terminal of 
the capacitor , and another terminal of the capacitor is 
grounded . 

9 . The power supply conversion circuit according to claim 
8 , wherein the output module comprises a field effect 
transistor , and wherein 

a gate of the field effect transistor is connected to the 
terminal of the second resistor connected to the one 
terminal of the capacitor , a source of the field effect 
transistor is connected to the voltage input terminal , 
and a drain of the field effect transistor is connected to 
a load . 

10 . The power supply conversion circuit according to 
claim 7 , wherein the filter module comprises a second 
resistor and a capacitor , and wherein 

one terminal of the second resistor is connected to the 
second terminal of the charge pump , another terminal 
of the second resistor is connected to one terminal of 
the capacitor , and another terminal of the capacitor is 
grounded . 

11 . The power supply conversion circuit according to 
claim 10 , wherein the output module comprises a field effect 
transistor , and wherein 

a gate of the field effect transistor is connected to the 
terminal of the second resistor connected to the one 
terminal of the capacitor , a source of the field effect 
transistor is connected to the voltage input terminal , 
and a drain of the field effect transistor is connected to 
a load . 


